Chwong 1: Mét so khai niém can ban

1. Tin hiéu - Tin tirc — Hé thong
2. Phan loai tin hiéu

3. Bieu dién giai tich tin hiéu
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1. Tin hiéu- Tin tirc- Hé thong

e Tin hiéu la biéu hién vat ly cua tin tirc ma né mang tir
nguon tin dén noi nhan tin.
Mo hinh ly thuyét: ham theo th&i gian x(t)

e Tin tirc 1a nhirng ndi dung can truyén di qua hinh
anh, tiéng néi, so liéu do lwéng...

e Hé thong la nhirng thiét bi hay thuat téan, dé thwc
hién nhirng tac ddng theo mét qui tac nao dé Ién tin
hiéu dé tao ra mot tin hiéu khac

Tin hiéu Tin hiéu
ngd vao HT ngo ra

[K] [K] biéu thi cho thuit téan xir 1y
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2. Phan loai

2.1. Tin hiéu xac dinh va tin hiéu ngau nhién
2.2. Tin hiéu lién tuc va roi rac
2.3. Tin hiéu nang lwong — Tin hiéu cdéng suat

2.4. Cac phan loai khac
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2.1.Tin hiéu xac dinh va tin hiéu ngau nhién

e Tin hiéu xac dinh la tin hiéu ma qua trinh thoi gian cua tin
hiéu dwoc biéu dién bang mot ham thwe hay phirc.

Vidu: u)= 220\/_cos(27r.50t)(V)

u(t) {2202 X0

VARVAR §

e Tin hiéu ngau nhién(THNN): 12 tin hiéu ma qua trinh thoi
gian cua n6 khong doéan trwdc dwoc. Vi du: tiéng ndi, hinh
anh, am nhac... déu 'khdéng co biéu dién téan hoc. pé nghlen
ctru THNN ta pha| tién hanh quan sat thdng ké dé tim ra qui

luat phan bd cla no.
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2.2. Tin hiéu lien tuc va roi rac

A X(t)

t
NP4 "
Tin hi¢u tuong tu (bi€n do,
thoi gian lién tuc)

A X(t)
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Tin hi€u ro1 rac (bién do lién
tuc, thot gian ro1 rac)
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2.3. Tin hiéu nang lwong — TH céng suat

e Tin hiéu nang lwong hiru han gdm cac tin hiéu co thdi han
hiru han, cac tin hiéu qua dd xac dinh va ngau nhién.

e Tin hiéu cdng suat trung binh hiru han gém céc tin hiéu
tuan hoan, tin hiéu cé thdi han vé han co gia tri tién dén
hang s6 khac khéng khi t dan ra vé cung
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2.4. Cac phan loai khac

e Duwa vao bé rong pho cua tin hiéu cé thé phan loai tin
hiéu nhw sau: tin hiéu (TH) tan so6 thap, TH tan so cao,
TH dai réng, TH dai hep.

e Dwa vao bién do cua TH cé thé phan loai thanh TH cé
bién dé hiru han, TH c6 bién dd vé han.

e Dwa vao bién th&i gian ciia TH cé thé phan loai thanh
TH c6 thei han hiru han, TH cé thoi han vé han.

e Tin hiéu nhan qua: Ia tin hiéu cé gia tri bang khéng khi
t<O.
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3. Bieu dién giai tich tin hiéu

3.1. Biéu dién r&i rac
3.1.1 Tin hiéu trwc giao
3.1.2 Biéu dién tin hiéu bang chubi ham truc
glao
3.1.3 M6t so6 vi du vé biéu dién rei rac
3.2. Biéu dién lién tuc
3.2.1 Dang tong quat ’
3.2.2 Mot so vi du vé phép biéen doi lien tuc
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3.1. Biéu dién rovi rac
3.1.1 Tin hiéu trwc giao

Tich vo hwdong gitra hai tin hi¢u duwgc dinh nghia

Néu tich vd hwéng nay bang khéong thi ta néi hai tin

hi¢u truc giao

Néu x (t)=x (t)=x(t) ?
; 1 2 m=) Tin hiéu chuin hoa

(x(t), x(t)) =1

Tin hiéu truc chuan (x,,x,) =/
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3.1.2 Biéu dién tin hiéu bang chudi ham trwc giao

N
X(t) = a,p, (1)
n=1
a ,  Hé sb khai trién chudi dwoc xac dinh theo phwong trinh

(x(),w (1) => (v,.v, ),

i,n=1

{w (t)} Tap ham dwoc chon, thweng la tap ham trwe chuén, toc la:

(0 i = n
(viw,)=1 |
Ll Il =n

Khido a. = (x.p.)
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3.1.3 Mot so vi du vé biéu dién r&i rac

a. Chuoi Fourier lwong giac

b. Chuoi Fourier phirc
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a. Chuoi Fourier lwong giac

Chudi Fourier Iuo’ng giac dwoc tao bdi tap ham trwc chuan la tap ham diéu hoa sau:

Tin hiéu x(t) co thé bleu dlen bang chubi Fourier

(t) E | \/_ ( 2z t)+ B, ‘,_2 in( 2z t)1|
x(t1) = ay —=+ a cos( n + sin( n
NT _1L T T T T J

Trong doé cac hé sé khai trién  «,,a ., 8, dwoc xac dinh nhw sau:

T

1 1
a, =(x,p,)= [fo = fjx(t)dt

/2 27 ’ 2

a, = | X, cos( n—t) — | x(t)cos( n —t)dt
2

B = {x,wf—sm( n—t)] 1/ J'x(t)sm( n—t)dt
T
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a. Chuoi Fourier lwong giac

o0
x(t)=a,+ Z_ (a, cosna)ot+bn sinna)ot) (1)

n=1
o0 1 T
x(t)=ao+ > Cp -cos [na)ot+6’nj (2) aO:T—j0 x(t)dt
n=1
.
a_ :—J' X(t) cos (ne,t)dt
ay, a,, b, ¢,: hé s khai trién chuOi T 7o
Fourier. -
2 | 2 T
T x X > > , n .
o = tan s6 co’ ban cua tin hiéu b, = —j x(t) sin (nw,t)dt
T Jo
T: chu ky cua tin hiéu

b
. 2 2 |l = — arctg L
cC, = \/an + b, n a
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a. Chuoi Fourier lwong giac- Vi du

A
x | X(1)
t T =27
>
T —7/217/2 T
[ 2X L5 o X
— -15,9... a = —
2X  nrx | N " ° 9
= ——sin — = {
nz ° |[_2_X NS @m0 b =0
/4
(22X ) -2 X T 2X )
a =|—1(-1)2 , n odd t) = — T (=1) 2 {
Lnﬁj X (1) 3 +n§ LnnJ( ) 2 cosnam,
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a. Chuoi Fourier lwong giac- Vi du

) A A
Song vuon
A
l » L
T R @y =— — cos w,t — —cos 3w, ,t+ —cos 5wt
T z 3 5
1 1
— —cos 7w, ,t + —cos 9wt + ..
7 9
1
+ —cCos naw ,t
n )

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

b. Chuoi Fourier phirc

Tap ham diéu hoa phirc trwc chuan dwoc chon:

2r
1 jn —t o R
T ;n=0,x1,+2..t T.chukytin hiéu

yo, (1) = %Lfe ! |

Chubi Fourier phtrc twong trng

2 27z T 27
e e T e e fxe T
x(t):Zan—e T a =|X,——e = —— | x(t)e t
N L T ) T ¢
Hay:
T
~ jnw,t 1 —jne,t 2
X(t): Z Xne (3) xn :T_jx(t)e dt COO = T—

n =-o 0

Chudi (1), (2), (3) c6 quan hé v&i nhau nhu sau:

@y = Xy Cn:2|xn
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a. Chuoi Fourier phirc - Vi du

A
x | X(1)
...t
>
T —7/217/2 T
1 ; et X nrz
n:—j “dt = —sin —
T Nz 2
” nr
X(t) = Z ——sin—cosnao_t
n._ o, N 2
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3.2. Biéu dién lién tuc TH
3.2.1 Dang tong quat

Bién dbi thuan

X (s) = j X (t)o (t,s)dt

T Xx(t) < X (s)
Bién dGi nguwoc

X (t) = j X (s)w (s,t)ds
Q

¢ (t,s) dwoc goila nhan lién hop

v (s.t)  dwoc goi la nhan bién doi
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3.2.2 M6t so6 vi du ve phép bién doi lién tuc

Bién ddi Laplace X(1) & X (s)

c+ ja

1 t
j X(s)e'ds t>0

o0

[

-5t -1 |
X(s)=L[x(t)]:Ix(t)e dt x(1)=L [X()]=1{2jx

|

|

c—ja

0

S=0+ jo 0 t<O
Bién dbi Fourier X (0) = F [x(1)] = J-X(t)e—jwtdt
x(t) < X (@) o
x(t) = F ‘[ X = — [ X(w)e''d
(t) [ X (@)] = — ] X(e)e"do

— o0

Bién d6i Hilbert X(t) & (1)

00 0

R(0) = H[x®)]= — j S x(t) = H '[%(1)]= —j

t—-T

X(T)

t—-r
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 Bién déi Fourier-Vi du

| AN

)

e A

o AN
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Bai tap

1. Tim chudi Fourier lwong giac va chudi Fourier phirc cac tin hiéu sau

A X(t)
1 ‘;[X(t)

t:
-4 -1 3 |4 / /
C2n —7 7z/2;z
_ 3 _ _r

A

\ 4

A .

\ X(t)=|4sin2t] ' X(t)

~ T | z x x g
2 2

R
R

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Bai tap

2. Tim X(w) cua cac tin hiéu sau: 3. Tim x(t) biét cac X(») nhuw sau:
-2|t
a. x(t)=-e
a X(a))ze_‘w‘
[t +1 -1<t<O
T
b. x(t)=4{-t+1 0O<t<l — ‘a)‘SZ
b. X(w)=12
0 M>1
. 0 ‘a)‘>2
[ 1 -1<t<O
c. x(t)=4 -1 0O<t<l

‘t‘>1
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